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Investigation of the Punch—through in Jack—up Rigs
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1. Offshore Oil & Gas Research Center, China University of Petroleum, Beijing 102249, China
2. China Oil Services Limited, Betjing 101149, China

Abstract Jack-up rigs are widely used in offshore oil and marginal oil field development. According to statistics, punch—through accidents
account for more than 50% of jack—up rigs” accidents, leading often to serious damages of the jack—up rigs and casualties. Taking the Arab
drill 19 jack—up and a Chinese jack—up as examples, the causes of the accidents and the seriousness of consequences are analyzed. The
projected area method is used to study the possibility of punch—through for a domestic jack—up at a well site in Bohai Bay. It is found that
the punch—through risk at the well site is high. The calculated penetration depth does not agree very well with the actual operational record,
with a great error, which is analyzed in this paper based on new research results of punch—through. It is shown that during punch—through
in a jack—up rig, a sand plug will be formed under the spudcan of the jack—up rig, which increases the ultimate bearing capacity of soil,
and reduces the actual depth.
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Table 1 The existing offshore drilling units in the world
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Fig. 1 Different types of accidents in jack—up rigs
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Fig. 2 Deformation of oblique braces

Fig. 3 Wear and damage in racks
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Table 2 Design parameters at well site
/m
/(kN-m™) /kPa D/(°) N, N,
1 ~ 0.0~6.8 6.4 4.0~14.0
2 6.8~9.1 79 20 6.4 54
3 ~ 9.1~10.4 7.7 15.0~32.0
4 10.4~12.7 8.3 50.0
5 12.7~15.1 8.7 25 10.7 10.9
6 15.1~17.5 92 65.0
7 17.5~20.3 8.5 30 18.4 22.4
8 20.3~21.9 8.9 35 33.3 48.0
9 21.9~23.5 8.3 45.0
23.5~25.0 8.5 100.0
10 25.0~29.4 8.9 30 18.4 224
11 29.4~31.6 9.0 35 33.3 48.0
12 ~ 31.6~40.5 8.0 50.0
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Fig. 5 Bearing capacity profile
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